Mechanism of Hoechst 33342-induced apoptosis in BC3H-1 myocytes.
Hoechst 33342, a bisbenzimidazole dye, binds to adenine/thymine rich regions in the minor groove of deoxyribonucleic acid (DNA). This dye induces apoptosis in BC3H-1 myocytes. The mechanism of Hoechst 33342-induced apoptosis was investigated. Inhibitors of ribonucleic acid (RNA) synthesis, protein synthesis, and serine or cysteine proteases failed to prevent BC3H-1 myocyte death induced by Hoechst 33342. Apoptosis may be dependent on increased p53 expression. Hoechst 33342 had no effect on p53 expression in BC3H-1 myocytes. Lactate oxidation, a monitor of mitochondrial function, was altered by Hoechst 33342 in dose dependent manner. Also, nuclear extracts were used to assay endogenous topoisomerase I activity which was inhibited by Hoechst 33342 treatment of BC3H-1 myocytes. Therefore, Hoechst 33342 appears to initiate apoptosis in BC3H-1 myocytes by a pathway which is independent of de novo RNA and protein synthesis. However, the dye does initiate mitochondrial dysfunction and inhibition of nuclear topoisomerase I as two important steps in the apoptotic pathway.